Effects of post-injury hypothermia and nerve growth factor infusion on antioxidant enzyme activity in the rat: implications for clinical therapies.
The pathological sequelae of traumatic brain injury (TBI) include increased oxidative stress due to the production of reactive oxygen species (ROS). Regulation of ROS levels following TBI is determined primarily by antioxidant enzyme activity that in turn can be influenced by nerve growth factor (NGF). Hypothermia is one of the current therapies designed to combat the deleterious effects of TBI. However, it has been shown to suppress post-trauma increases in NGF levels in rat brain. The present study sought to determine whether post-injury hypothermia also impairs the antioxidant response to injury, and if such an effect could be reversed by infusion of exogenous NGF. We employed a lateral controlled cortical impact injury model in rat, followed by moderate hypothermia treatment with supplemental intracerebroventricular infusion of NGF or vehicle. The time course of changes in post-injury/intervention levels of NGF and activity of three major enzymes responsible for ROS scavenging, catalase (CAT), glutathione peroxidase (GPx) and superoxide dismutase (SOD), was determined in the hippocampus. Relative to levels in injured, normothermic animals, hypothermia treatment not only suppressed NGF levels, but also attenuated CAT and GPx activity, and increased SOD activity. Infusion of NGF in injured, hypothermia-treated animals was ineffective in restoring hippocampal antioxidant enzymes activity to levels produced after injury under normothermic conditions, although it was able to increase septal cholinergic (choline acetyltransferase) enzyme activity. These results have implications for clinical treatment of TBI, demonstrating that moderate hypothermia suppresses NGF and the antioxidant response after TBI; the latter cannot be countered by exogenous NGF administration.